Improving expression of thermostable trehalase from Myceliophthora sepedonium in Aspergillus niger mediated by the CRISPR/Cas9 tool and its purification, characterization.
Trehalase catalyzes the conversion of one molecule of trehalose into two glucose molecules. The trehalase TreM from thermophilic fungus Myceliophthora sepedonium was expressed in Aspergillus niger via traditional homologous recombination with trehalase activity of 406.44 U/mL. The multi-copy knock-in expression strategy mediated by the CRISPR/Cas9 tool was used to improve the production of the TreM trehalase in Aspergillus niger, which was up to 1943.06 U/mL with a low-background of secreted proteins, 4.8-fold than the transformant obtained via the traditional method. The highest recombinant trehalase activity of the shake fermentation supernatant achieved 4268.29 U/mL when 1.5% glucose was added. Activity assaying showed that the recombinant TreM possessed a specific activity of 679.09 U/mg after gel filtration chromatography purification. The recombinant TreM displayed optimal activity at pH 5.6 and 60 °C and exhibited prominent stability under the conditions of 45-50 °C and pH 4.0-7.5. The activity of recombinant TreM was strongly enhanced by Co2+ (1, 5 mM), Cu2+ (1 mM), Mn2+ (1, 5 mM) and ATP (5 mM), and was greatly inhibited by Cu2+ (10 mM), EDTA (10 mM) and SDS (10 mM).